We report a photoemission and x-ray absorption study on Au 1−x Pt x Te 2 (x = 0 and 0.35) triangular lattice in which superconductivity is induced by Pt substitution for Au. Au 4f and Te 3d core-level spectra of AuTe 2 suggests a valence state of Au 2+ (Te 2 ) 2− , which is consistent with its distorted crystal structure with Te-Te dimers and compressed AuTe 6 otahedra. On the other hand, valence-band photoemission spectra and pre-edge peaks of Te 3d absorption edge indicate that Au 5d bands are almost fully occupied and that Te 5p holes govern the transport properties and the lattice distortion. The two apparently conflicting pictures can be reconciled by strong Au 5d/Au 6s-Te 5p hybridization. Absence of a core-level energy shift with Pt substitution is inconsistent with the simple rigid band picture for hole doping. The Au 4f core-level spectrum gets slightly narrow with Pt substitution, indicating that the small Au 5d charge modulation in distorted AuTe 2 is partially suppressed.
I. INTRODUCTION
Layered transition-metal dichalcogenides with triangular motif have been attracting renewed interest due to the discovery of superconductivity in chemically substituted IrTe 2 [1] [2] [3] [4] and AuTe 2 [5] with maximum T c of 3.1 K and 4.0 K, respectively. In particular, the electronic structure of IrTe 2 and its derivatives has been intensively studied using various spectroscopic methods under anticipation that the strong spin-orbit interaction in the Ir 5d
and Te 5p orbitals may provide a novel spin-momentum entangled quantum state. [6] [7] [8] [9] Also details of the structural transition in IrTe 2 [10, 11] have been revealed by recent studies using advanced x-ray diffraction and scattering techniques. [12] [13] [14] [15] [16] On the other hand, so far, electronic structure studies on AuTe 2 and its derivatives are limited although the Au 5d and/or Te 5p electrons with strong spin-orbit interaction can provide an interesting electronic state.
AuTe 2 is known as a natural mineral Calaverite with monoclinically distorted CdI 2 -type layered structure (space group C2/m). [17] Each Au-Te layer contains edge-shared AuTe 6 octahedra which are strongly distorted with two short (2.67Å) and four long (2.98Å) Au-Te bonds due to Te-Te dimer formation in the average structure. [17, 18] A detailed analysis of the crystal structure has revealed the incommensurate structural modulation which may indicate charge ordering of Au 5d and/or Te 5p valence electrons. [19] Although Au + /Au 3+ charge disproportionation has been suggested to explain the structural distortion, [19] the expected Au valence modulation has not been detected by x-ray photoemission spectroscopy.
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